Cadherins in vascular smooth muscle cell (patho)biology: Quid nos scimus?
Vascular smooth muscle cells (SMCs) phenotypes span a reversible continuum from quiescent/contractile (differentiated) to proliferative/synthetic (dedifferentiated) enabling them to perform a diversity of functions that are context-dependent and important for vascular tone-diameter homeostasis, vasculogenesis, angiogenesis or vessel reparation after injury. Dysregulated phenotype modulation and failure to maintain/regain the mature differentiated and contractile phenotypic state is pivotal in the development of vascular diseases such as atherosclerosis and restenosis after angioplasty and coronary bypass grafting. Many functions of SMCs such as adhesion, migration, proliferation, contraction, differentiation and apoptosis are regulated by a broad spectrum of cell-cell and cell-matrix adhesion molecules. Cadherins represent a superfamily of cell surface homophilic adhesion molecules with fundamental roles in morphogenetic and differentiation processes during development and in the maintenance of tissue integrity and homeostasis in adults. The cadherins have major inputs on signalling pathways and cytoskeletal assemblies that participate in regulating processes such as cell polarity, migration, proliferation, survival, phenotype and differentiation. Abnormalities in these processes have long been recognized to underlie pathological SMC-driven reparation, but knowledge on the involvement of cadherins is remarkably limited. This article presents a comprehensive review of cadherin family members currently identified on vascular SMCs in relation to their functions, molecular mechanisms of action and relevance for vascular pathology.